Abstract
Introduction
Ontology mapping tools do not have common input requirements. Many tools do not take standard input in the form of OWL, RDF or DAML files and derive ontological concepts directly from documents or from the Web. The output formats vary from fully merged ontologies to class-to-class mappings. The tools also provide different levels of support to users and require varying amounts of human input. Many of the tools merge ontologies without human intervention; others (like PROMPT) suggest matches and require an expert to verify them at each step in the merging/mapping process. This is usually considered better for most mapping scenarios [1] . Most of the tools are also not available for public use that limits their use to address real-world ontology mapping tasks.
The feature information of an ontology-concept could be classified as text feature information(names & instances etc)and structure feature information(object attributes, taxonomies and dependence functions etc). It is a common practice that, during the process of concept mapping, we need to evaluate the similarities of two concepts for different text features as a set of intermediate solutions. Therefore, the effect of the text information may be excessively emphasized, and the structural information contribution to the similarity computation may be weakened.
E-commerce websites analyze the interests and habits of users and recommend products by recommendation systems now. But the traditional recommendation systems have some shortcomings, such as data sparsity and digging out the potential demand. Therefore, by utilizing product ontology, the design method of EC recommendation systems is put forward [2] . A concept similarity measure method based on formal concept analysis (FCA) is proposed to enhance quality of recommendation when lacking for sort of user's interests. The paper probes into mapping domain ontology of e-business based on fuzzy rough concept lattices in order to constructing the ontology model of e-commerce recommendation system, and to suffice the needs of theory and application in E-commerce recommendation system.
The method of conceptual similarity in electronic commerce based on FRFCA is proposed by introducing of trapezoidal fuzzy number to represent the fuzzy similarity and via weighted composite, non-fuzzy, computing the composite similarity among multi-strategies heterogeneous ontology concepts for the sake of improving the effect of mapping and matching. To reduce the time complexity and improve the accuracy and efficiency of ontology merging, the method of isomorphic generating of ontology merging based on rough concept lattices is presented, of which the central idea is that the ontology context can be split onto ontology block in smaller order of property.
Fuzzy rough concept lattices model
FCA and rough set theory are two kinds of complementary mathematical tools for data analysis and data processing [3] . Up to now, many efforts have been made to combine these two theories, in which the concept lattices based on rough set theory, including the attribute oriented concept lattice and the object oriented concept lattice, and are perspective concept lattices for knowledge representation and knowledge discovery.
A formal context is a triple: K= (G,M,I ), where G and M are sets, and I G×M is a binary relation [4] . In the case, the members of G are called objects, the members of M are called attributes, and I is viewed as an incidence relation between two. Accordingly, we write gIm or (g,m) I expressing 'the object g has the attribute m ′ . . We first propose a new form of fuzzy concept lattice, and then based on two kinds of known fuzzy concept lattices and our new fuzzy concept lattice, two coherent fuzzy inference methods, the lower approximate fuzzy inference and the upper approximate fuzzy inference, are proposed, and the combined use of the two methods will make the fuzzy inference more precise [5] .
For a set
This paper presents a comparative study of concept lattices of fuzzy contexts based on formal concept analysis and rough set theory. It is known that every complete fuzzy lattice can be represented as the concept lattice of a fuzzy context based on formal concept analysis. The notions of partial order, lattice order, and formal concept are generalized for fuzzy setting. Presented is a theorem characterizing the hierarchical structure of formal fuzzy concepts arising in a given formal fuzzy context. The approach and results provide foundations for formal concept analysis of vague data-the propositions "object x has attribute y", which form the input data to formal concept analysis, are now allowed to have also intermediate truth values, meeting reality better.
In this section, we discuss other three types of fuzzy concept lattices which are the complement to the definition of fuzzy concept lattice introduced. The fuzzy graphs used in this work are finite and undirected. A fuzzy graph G = (V, u, p) is a non empty set V together with a pair of functions u:
. u is said to be the fuzzy vertex set of G and p the fuzzy edge set of G, respectively.
for all x, y ∈P and r(x, y) = p(x, y) for all x, y ∈ P. For the sake of simplicity, we sometimes call H a fuzzy subgraph of G. Similarly H = (P, v, r)is said to be partial fuzzy subgraph of G = (V, u, p) if v⊆u and r⊆p.
Let K =(X, Y, I )be an L-context(fuzzy context).We define an associated underlying fuzzy graph G =(X ∪ Y, u, p), where u is the membership function of X ∪ Y into L and p is the membership function of edges such that u(x)≠0, u(y)≠0 with supp(u(x)), supp(u(y)) complete graphs, ∀x ∈ X, ∀y ∈ Y and Let Λ EM. Λ is a set of fuzzy sets selected in advance to be possible features for data clustering problem on X. In the following, we try to extend the above algorithm for crisp attributes to the fuzzy situation within the framework of fuzzy concept lattices.
Step 1: Find fuzzy set
. For each x X, the degree of x belonging to any cluster decided by attributes in Λ is less than or equal to μ (x).
Step 2: From P, remove those initial fuzzy rules which are β-rough covered by the rule Re Step 3: For x, y S, x, y are in the same class if and only if x, y δ x ∩ δ y . The variable precision rough-set model can be thought of as a generalization of the rough-set model. It allows for some degree of uncertainty and misclassification in the mining process. The relation between β threshold value of reliability and approximate quality of classification is analyzed firstly, and one algorithm confirm the range of β value by the r threshold value of approximate quality of classification are provided. The problem to be solved in this paper is stated as follows. Given a quantitative data set with n objects, each with m attribute values, and a predefined tolerance degree of noise and misclassification, and a set of maximally general fuzzy r-β rules are to be found.
Based on both lattice-theoretic and fuzzy set-theoretic operators, two new pairs of fuzzy rough set approximations within fuzzy formal contexts are then defined. They investigated three classes of fuzzy variable precision rough approximations with respect to three classes of implications, R-implication, ν-implication and QL-implication [6] . The composition, duality, intersection and union of the fuzzy rough approximation operators were examined.
Lemma 1
The proposed algorithm first transforms each quantitative value into a fuzzy set of linguistic terms using membership functions and finds the terminal-level fuzzy elementary sets of single attributes. we try to extend the above algorithm for crisp attributes to the fuzzy situation within the framework of the AFS theory.
Input: x i is the initial fuzzy rule of p , F(x i ) are the set of all fuzzy condition attribute-values and the set of all fuzzy decision attribute-values of the rule x i , respectively. H(x i ) is the set of fuzzy attributevalues which are β-indispensable in the rule x i . β is the given threshold.
Output: Q is the close-to-minimal fuzzy rule set.
Step 1: The fuzzy lower and fuzzy boundary approximations of each single non-terminal-level attribute node are calculated from the terminal level to the root level by the following substeps.
Step 2: For each initial fuzzy rule x i (1 i n) in P, compute all β-reduct rules and add them to R.
Step 3: If H is the β-reduct with respect to , then add it to the set R and Stop; Otherwise, go to Step 4.
Step 4: The linguistic certain rules are derived from the fuzzy lower approximations, and the membership values in the lower approximations are set as the effectiveness measures of the rules for future data.
Step 5: Select the most informative β-reduct rules. Among them, choose the β-rule Re • whose rank is the smallest. Remove this rule Re
• from R and add it to Q. Step6: Let l = l + 1, go to Step 5.
Step 7: Select a set M l P which has l elements. 
Ontology mapping based on fuzzy rough concept lattices model
The semantic web was conceived with the purpose of solving this issue. It aims at adding semantics to the data published on the Web (i.e. establish the meaning of the data), so that machines are able to process these data in a similar way humans do. For this, ontologies are the backbone technology. In this context, formal refers to the need for machine-understandable ontologies. This definition emphasizes the need of agreement in carrying out a shared conceptualisation. It is a common practice that，during the process of concept mapping，we need to evaluate the similarities of two concepts for different text features as a set of intermediate solutions.
Concept similarity measure method based on fuzzy rough concept lattice
This paper present and prove four theorems which describe the effects of fuzzy approximation operators and triangular norms on attribute reduction. Before doing this, we introduce two new concepts to compare two types of attribute reduction. A concept similarity measure method based on fuzzy rough concept lattice is proposed to enhance quality of recommendation when lacking for sort of user's interests. The experimental results show that this method can effectively improve the performance of the recommendation system.
It is easy to see that if β = α = 1 fuzzy-rough set proposed in this paper degenerates into the traditional rough set, definition 1.
Here the type of attribute reductions is the set of all the attribute reductions obtained by certain type of fuzzy approximation operator [7] . A concept similarity measure method based on fuzzy rough concept lattice is proposed to enhance quality of recommendation when lacking for sort of user's interests.
Given two types of attribute reduction, reduct_type 1 
Definition 2 shows that in the case of given T-transitivity of the fuzzy T-similarity relation of ebusiness, the triangular norms in the S-lower approximation operator have no effect on the result of attribute reduction based on fuzzy rough concept lattice. We find that three different types of lower approximation constructed by the similarity relation with the same type of transitivity have the identical reductions of fuzzy rough concept lattice. 
Ontology mapping based on fuzzy rough concept lattice
In order to improve the mapping effect, fuzzy similaritv method is imported to denote different similarities based on diversified features. Then, the fuzzy property could be used in the process of similarity computation. It avoids the risk of making judgment to fuzzy property too early, and text information also could be concurrently analyzed together with the structural information.
(1)A new fuzzy similarity calculate method based on object attributes It was defined as the amount of information provided by the occurrence of an event (y) of another event (x) and formulated as
, the set consists of the fuzzy attributes whose indispensability degrees in are greater than 1 − β. The inconsistence matrix of fuzzy condition attributes set with respect to fuzzy decision attribute is It also indicates a link from the generalized fuzzy rough sets to the classical fuzzy rough sets. A special notation is often used in the literature to represent fuzzy sets. Assume that x 1 -x n are the elements in fuzzy set A, and μ 1 -μ n are, respectively, their grades of membership in A. A is then usually represented as follows: Fuzzy α-lower and fuzzy taxonomies approximations are defined below. Let X be an arbitrary subset of the universe U, and B be an arbitrary subset of the attribute set A. The fuzzy lower and the fuzzy boundary approximations under the threshold value α for B on X, denoted B * (X) and ) , , ( 
Experimental results
In this paper, we present a method of learning fuzzy rules from fuzzy samples based on rough set technique and concept lattices. The fuzzy information is represented in the form of a fuzzy matrix.The paper probes into mapping domain ontology of e-business based on fuzzy rough concept lattices in order to constructing the ontology model of e-commerce recommendation system, and to suffice the needs of theory and application in E-commerce recommendation system.To demonstrate the effectiveness of the proposed algorithm, we used it to classify Data containing 150 training instances. The proposed algorithm was run on a training set to induce fuzzy β-certain and β-possible rules. The rules derived were then tested on the test set to measure the percentage of correct predictions. Classification rates were then averaged across all possible groups. The proposed methods were implemented on a Pentium IV processor (3.20 GHz). Experiments were conducted to evaluate the performance of the proposed FRFCA method. Along with the proposed algorithm, some existing deinterlacing algorithms were also tested for comparison.
To demonstrate the effectiveness of the proposed algorithm, we used it to classify Fisher's Iris Data containing 150 training instances. These datasets have a different number of decision classes and all condition attributes in these datasets shown in Table 1 are numerical. The experimental environment was constructed to test the performance of the proposed approach. Objects number represents the difference in the classification accuracy between the reduction and the set of all condition attributes. 'Dependency Difference' represents the difference of dependency degree between the reduction and the set of all the condition attributes. The experimental results are summarized in Fig. 2 . In these experimental results, the proposed FRFCA method demonstrates good objective and subjective qualities in various sequences. The building and mapping domain ontology of e-business based on fuzzy rough concept lattices also require minimal computational CPU resources to achieve real-time processing. 
Conclusions
The framework proposed in this paper is superior to the previous building and mapping ontology of e-business algorithms by which difficulties arise in studying clustering problems discussed in this paper. The experimental results for the given illustrative examples demonstrate the effectiveness of the theoretical contributions proposed in this paper .In the future, we will try to search a isomorphic ontology in the ontology context kernel with the same order, and calculating the ontology similarity to find the merged ontologies.
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